Background
Original Article

Abstract Background
Elevated blood pressure has been identified as a silent killer contributing to mortality and morbidity worldwide, hence it is essential to identify the high risk individuals at an early age to prevent the progress of the disease and its co-morbid conditions.
Objective
The objective of the present cross-sectional study was to assess the pattern of blood pressure distribution among students of medical and allied health professions at Gulf Medical University (GMU) Ajman, United Arab Emirates (UAE).
Methods
The study was conducted from November 2009 to February 2010. GMU has academic programmes such as Bachelor of Medicine, Physical therapy, Pharm D and Dental Medicine with a multiethnic student population. A pretested structured instrument used for data collection and blood pressure was measured using mercury sphygmomanometer. Descriptive statistics such as means and standard deviation were used to summarize the quantitative variables. The association of age, gender and nationality with systolic and diastolic blood pressure was determined by Pearson's correlation coefficient and a pvalue ≤ 0.05 was considered statistically significant.
Results
The systolic and diastolic blood pressures were evenly distributed across all students irrespective of their age. A significantly higher systolic blood pressure in males was observed when compared to females, but the difference was not significant in diastolic blood pressure. In the present study among medical and allied health science students, the distribution of blood pressure was not associated with age. The mean systolic blood pressure and diastolic blood pressure were seen to be higher among Arabs when compared to Non-Arabs though not statistically significant. Family history of metabolic diseases did not show any association with the mean blood pressure.
Conclusion
There was a strong association for developing hypertension among male when compared to female gender.
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Background
The term blood pressure refers to the pressure of blood against the walls of the arteries which results from two forces: one created by the heart as it pumps blood into the arteries through the circulatory system and the second one is the force exerted by the arteries as they resist the blood flow 1 . Elevated blood pressure during childhood and adolescence is not a rare phenomenon and increases the chance for hypertension in adulthood 2 . High blood pressure is identified as a major modifiable risk factor for heart . Prevalence data available from western population shows 33.5% in non-Hispanic blacks, 28.9% in non-Hispanic whites, and 20.7% in Mexican Americans. The incidence is on the increase in Asian countries 5 however very few studies have been carried out among multiethnic population in countries other than United States.
The prevalence of hypertension in male youth was 1.6% in a study conducted in Singapore 6 . The estimate in the Asia Pacific Region showed in 2005 that the mean systolic blood pressure (SBP) for people aged 30-44 was on the rise [7] [8] and the general trend observed was that females had lower mean SBP values than males. High blood pressure is a leading risk factor for cardiovascular disease. High blood pressure in adulthood may be associated with the blood pressure elevation at a younger age 9 . Estimation and management of blood pressure in younger age group has therefore been strongly recommended to enhance cardiovascular health in adulthood 10 .
Elevated blood pressure has been identified as a silent killer contributing to mortality and morbidity worldwide, hence it is essential to identify the high risk individuals at an early age to prevent the progress of the disease and its co-morbid conditions 3 . Inculcation of healthy habits at an early age will help to reduce the risk of pre-hypertension and subsequently overt hypertension and its associated complications at later stage.
The present study was conducted to determine blood pressure distribution among university students with specific reference to non modifiable factors such as age, gender, and nationality. The findings of this study provide an insight into the pattern of blood pressure in youth and will help in determining the need for early and regular blood pressure monitoring, especially in this age group.
Materials and methods
Study setting:
This cross-sectional study was conducted at GMU, Ajman, UAE from November 2009 to February 2010. GMU has the following undergraduate academic programmes such as Bachelor of Medicine, Physical therapy, Pharm D and Dental Medicine with a multiethnic student population.
Subjects:
This study was conducted in the first year of the programme in the GMU, in the year 2009. All students registered in the first year of their studies in various academic programmes such as Medicine, Dental Medicine, Pharmacy and Physical therapy who were present on the day of conducting the study consented to participate in it.
Research instrument:
The pretested structured instrument used for data collection contained both open-ended and close-ended questions. Socio-demographic characteristics like age, gender, nationality and country of origin were obtained from the participants before subjecting them for blood pressure measurement.
Blood pressure measurement:
The blood pressure was measured after making the subjects comfortably seated in a chair, with arms supported at heart level. Appropriate cuff size was used to obtain an accurate measurement. Blood pressure was measured using mercury sphygmomanometer, applied on the right arm of the participants. The average of two readings separated by one minute was taken. Blood pressure was measured by the investigators and interpreted as per the blood pressure guidelines, issued in 2003 by the National Heart, Lung, and Blood Institute as shown below 3 . 
Data analysis:
Descriptive statistics such as means and standard deviation were used to summarize the quantitative variables. The association between age, gender, nationality and blood pressure were determined by Pearson's correlation coefficients. A p-value ≤ 0.05 was considered for statistical significance.
Results
A total of 110 students, 26 males and 84 females participated in the study. The age ranged from 17 to 23 years. Table 1 and 2 show the mean Systolic and Diastolic Blood Pressure according to age, gender, physically active/ less active, and nationality. Means of both Systolic Blood Pressure (SBP) and Diastolic Blood Pressure (DBP) were almost similar in the students of different age. The mean SBP among male participants was 122.23+ 13.6 and among females it was 110.75+11.5. The difference observed was statistically significant (p<0.001). The mean DBP was 77.28+14.19 and 72.58+10.0 in both males and females respectively but the difference in DBP observed in males and females was not statistically significant.
Means of both Systolic Blood Pressure (SBP) and Diastolic
Blood Pressure (DBP) were almost similar in the students of different age. The mean SBP among male participants was 122.23+ 13.6 and among females it was 110.75+11.5. The difference observed was statistically significant (p<0.001). The mean DBP was 77.28+14.19 and 72.58+10.0 in both males and females respectively but the difference in DBP observed in males and females was not statistically significant.
The mean values for both SBP and DBP were slightly higher among those who led a physically active life when compared to those less active but the difference observed was not statistically significant.
Table1. Mean Systolic & Diastolic Blood Pressure according to Gender & Age
The mean of both SBP and DBP were however higher in the Arab nationals when compared to non Arab nationals. The difference in the means of SBP and DBP was not statistically significant. The Pearson's Correlation Coefficient was applied to assess the correlation between mean SBP and DBP with age. There was no statistically significant correlation between age and mean SBP and DBP. But there was a significant positive correlation between mean SBP and DBP (r=0.61). Family history of metabolic diseases like hypertension, diabetes mellitus, kidney diseases, stroke and cardiovascular diseases were enlisted and analyzed but the mean SBP and DBP showed no association.
Discussion
Unlike other studies [11] [12] [13] , the present study shows that systolic and diastolic blood pressures were evenly distributed across all students irrespective of age. Oghagbon et al 12 in a study of blood pressure among four hundred and sixty four undergraduate students undergoing medical examination as part of entry process, observed a prevalence of 3.4% and it was more common in males. Mean systolic and diastolic pressures were significantly higher in males than females. A blood pressure screening conducted by McCubbin et al., among 167 college students observed a gender effect on systolic blood pressure and this was explained as a higher reported incidence of "white coat hypertension" among participants especially in females. But the present study does not support the above observation 14 .
Pyle et al. conducted a study to examine the prevalence of elevated blood pressure readings in a group of college students attending an annual oral health program and observed that 13.4% had elevated blood pressure showing an association with male gender 15 . In the present study there was a significantly higher SBP in males when compared to females but the difference was not significant in DBP. Bertsias et al. report a higher prevalence of raised blood pressure among medical students of University of Crete, much higher than other studies on similar population 16 . Another study among medical students in New Jersey reported high SBP, DBP at percentages of 3.5, 4.2 % respectively 13 .
A survey among medical students at Louisiana State University reported rates of high SBP (4%) for both men and women 17 . Kashani et al in their study on cardiovascular risk factor assessment among medical students in the University of California -San Diego reported that 8.7% had high SBP or DBP 18 . In the present study among medical and allied health science students, the distribution of blood pressure was not associated with age but higher blood pressure was associated with male gender more so for SBP. Among participants of the present study, those who led a physically active life showed slightly higher mean SBP and DBP when compared to those less active. This lifestyle behavior was probably the result of awareness about their risk of metabolic diseases. A study among Black and Indian medical students in South Africa comparing their blood pressure profile showed rates of high blood pressure as 2.5 and 4.2% respectively with a higher systolic and diastolic blood pressure among black students throughout the day, night and critical time periods 19 . Nationalities were grouped as Arabs and Non-arabs in the present study. NonArabs included mainly students from Indian subcontinent and Africa. The mean SBP and DBP were seen to be higher among Arabs when compared to Non-Arabs though not statistically significant. Family history of metabolic diseases did not show any association with the mean SBP and DBP. The small study population and error in reporting of family history may explain this unexpected insignificant association. Whereas other studies show that normotensive offsprings of hypertensive subjects are found to be at higher risk for development of hypertension. Children with a positive family history of hypertension show higher SBP levels than subjects with a negative family history [20] [21] [22] . It shows a proxy for genetic susceptibility.
Conclusion
The study showed a strong association for developing hypertension in male youth when compared to female gender. Further investigations in other similar settings with larger study population are needed to support the findings of the present study.
